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Methodology
To determine the facies characteristics and conditions of depositional environment as well as the sequences in this section, the geological maps of Tabas (at 1:250,000 scale) [2] and Robatkhan (at 1:100,000 scale) [3] are employed and then the required data are collected though examining literature including textbooks, papers, reports, etc. Regarding field observations, the lithological characteristics of the sequence including gradation, various depositional structures, various fossils and parasequences stacking pattern are recorded, and major stratigraphic surfaces such as Maximum Flood Surface (MFS), Sequence Boundaries (SB) and Transgressive Surface (TS) are recognized. According to laboratory investigations, moreover, carbonate microscopic thin sections are used to reveal the characteristics of microscopic facies (namely, grain size and other textual features), diagenetic characteristics and microfossils. The petrofacies of siliciclastic rocks are identified by studying thin sections. Having collected data from thin sections, the depositional environment of this formation is interpreted and explained. Field and microscopic evidence is also used to discuss the sequence stratigraphy of the studied sequence. Next, parasequences stacking pattern, unconformity surfaces, system tracts and the status of the studied sequence stratigraphy among the global sequences are also determined. Adopting Dickson's 1965 method [4] , Alizarin-redis used to stain the thin sections to identify the type of carbonate minerals (distinguishing calcite from dolomite). Folk classification scheme [5] is used to classify siliciclastic petrofacies, and Dunham (1962) classification system [6] , refined by Emry & Klovan in 1971 is employed to describe the composition of the carbonate microfacies [7] . Additionally, a comparison is made between vertical changes of microfacies and recent depositional environment using information gathered from Wilson, 1975; Carozzi, 1989; Tucker & Wright, 1990; Flügel, 2010 [8] - [11] . Having studied various methods in sequence stratigraphy studies, the depositional sequence model devised by Posamentier (1988) is used [12] . Regarding this model, "Sequence Stratigraphy" involves the study of rock relationships within the chronostratigraphic framework of a sequence, which in turn is acyclic succession of rocks composed of genetically related units of strata [12] . Finally, all information and data are combined, interpreted and explained.
Stratigraphy
Middle Permian deposits (Kubergandian-Murgabian-Midian stages), composed of mudstone, limestone and dolomitic limestone, are recognized in Kalmard block or Sartakht informal formation. One of the most comprehensive outcrops of Sartakht formation is located in Bakhshi section, in which deposits of Sartakht formation rocks have StrikeN42 E, Dip 80 NW and 58.6 m thickness. The lithology of Sartakht formation in Bakhshisection is composed chiefly of mudstone and dolomitic limestone, and, based on morphologic and lithologic characteristics, can be divided into four units including: thin-to-medium, red oxidized (lateritic) mudstone with 30 m thickness (unit 1), which has unconformably overlain the medium, yellow dolomitic limestone of Chili formation (lower Permian), medium mudstone with 8 m thickness (unit 2), medium, grey, horizontally stratified dolomitic limestone interbedded withthin-to-medium, red mudstone with 3 m thickness (unit 3) and thin-to-medium, light grey, horizontally stratified dolomitic limestone, interbedded with abundance of crinoid in the upper layers with 17.60 m thickness (unit 4). The unit unconformably underlies thin-to-medium, dark red, lateritic paleosols of Hermez formation (upper Permian).
Facies Interpretation and Depositional Environment of Sartakht Formation in Bakhshi Section
Lithologic and microscopic studies reveal that this sequence consists of two siliciclastic petrofacies and twelve carbonate microfacies. These siliciclastic petrofacies and carbonate microfacies of Sartakht formation are deposited on four facies belts including Tidal flat environment (A), Lagoon environment (B), Shoal environment (C) and Open marine environment (D). These facies belts, facing sea from the coast, include:
Facies Belt

A: Tidal flat environment
This facies belt includes two petrofacies and two microfacies. A 1 and A 2 are siliciclastic petrofacies while A 3 and A 4 are carbonate microfacies. These petrofacies and microfacies are deposited in the supertidal and intertidal subenvironments, described as follow:
A 1 : Oxidized Sublitharenite petrofacies This petrofacies involves 70% poorly sorted and rounded quartz and 20% rock fragments. Presence of quartz and rock fragments indicates that this facies is deposited not far from the entry point of siliciclastic materials. The oxidation of this facies implies its shallowness while being deposited. The average size of grains is 0.3 mm (Figure 4(a) ).
A 2 : Quartzarenite petrofacies This facies is composed of 95% well sorted and semi-rounded, mature quartz grains in 0.2 mm size. This facies contains Quartzarenite petrofacies (Figure 4(b) ).
A 3 : Fenestral Sandy Bioclast Wackestone microfacies This microfacies consists of microcrystalline lime mud, Bird's-eye and fenestral fabric pores, skeletal fragments and limited number of quartz particles (Figure 5(a) ).
A 4 : Dolomitized Fenestral Mudstone microfacies This microfacies lacks allochem, yet involves a dolomitized fenestral or bird's-eye mudstone, interbedded ina limemud matrix ( Figure 5(b) ).
Interpretation
Living beings are rarely seen in the tidal flat environment, generally divided into supratidal and intertidal subenvironments. Petrofacies A 1 is an oxidized sublitharenite petrofacies, formed in the supratidal subenvironment and warm and humid climate as a result of intense chemical weathering [13] [14] . Petrofacies A 2 , relating to lower intertidal, is a sign of relatively high energy in this subenvironment. Shallow water in this subenvironment accounts for the high percentage of quartz in this facies, having the ground for penetration of siliciclastic particles to this facies. Siliciclastic deposits can be found near hear [8] [11] [15] . On the other hand, the presence of iron oxide accounts for high amount of dissolved oxygen, which in turn confirms the shallowness of this subenvironment [8] [16] . Moreover, mature quartzarenite petrofacies confirms the high tidal flow regimes [17] .
Microfacies of this group are recognized with abundant limemud. Bird's-eye or fenestral pores within the carbonate microfacies suggest deposition in tidal environment [18] . Fenestral fabric is formed as a result of losing water or burrowing activities of earthworms, and appropriately expanded within microfacies A 3 and A 4 [19] [20]. Microfacies A 3 consists of a limited amount of windblown, very fine-grained to silt, poorly sorted quartz. Lack of biological variation in microfacies A 4 points to the lack of appropriate ecological conditions for marine life [21] - [23] . in size, less than 5% benthic foraminifera with 0.2 mm in size and 10% poorly sorted and rounded quartz with 0.3 mm in size, all of which are located in a micritic matrix. It is noteworthy that dolomitization also occurs in this microfacies (Figure 6(b) ). B 3 : Bioturbated Dolomitized Sandy Intraclast Algal Bioclast Packstone This microfacies consists of 5% -10% archaeodiscus benthic Foraminifera with 0.8 mm in size, less than 5% crinoid fragments with 0.5 mm in size, 5% dasycladacea and 2% phylloid algae, 5% intraclast with 0.2 mm in size and 5% poorly sorted and rounded quartz, all of which are located in a micritic matrix. This microfacies undergoes dolomitization processes. Additionally, evidence of bioturbation is also observed in this microfacies (Figure 6(c) ).
Facies Belt
B: lagoon environment
B 4 : Sandy Intraclast Algal Packstone This microfacies includes 5% phylloid algae, 5% rounded intraclasts with 0.2 mm in size, less than 5% fragments of pelecypoda with 0.3 mm in size, 2% 0.1 mm-sized pellet and less than 5% poorly sorted and rounded quartz, located in a micriticmatrix (Figure 6(d) ).
Interpretation
Microfacies of this facies belt share such characteristics as presence of non-skeletal grains including pellet and lagoonal bioclasts such as benthic foraminifera, pelecypoda and green algae, capable of surviving in restricted and semi-restricted conditions [24] . The first common characteristics among microfacies of restricted lagoon environment is the presence of tranquility in their formation environment, and the second one is the high level of salinity in the depositional environment of the sediments of this group [23] . The distinctive feature of the microfacies of this group is due to the fabric type and grain size. Green algae and small foraminifera are observed in microfacies B 1 and B 2 in the euphotic zone, where the water is shallow while nutrients are abundant [23] [25]- [27] . High amount of quarzs grains in microfacies B 1 indicates that this microfacies belongs to shallow lagoon environment [23] . The presence of stenohalins such as crinoids in microfacies B 2 confirms the relation between lagoon and open marine. The semi-restricted lagoon environment experiences good water circulation, together with normal salinity and oxygen level [28] . Bioturbation is amongst the other characteristics of microfacies B 3 , resulted from the activity of infauna and points to the deposition of this microfacies in a relatively calm environment with restricted water circulation and below the wave effect line. These microfacies are formed in shallower parts of lagoon under the low ambient conditions [10] [11] . Lagoon elements including pelecypoda, along with the presence of non-skeletal elements such as pellet and intraclast inmicrofacies B 4 indicate the deposition of this microfacies in lagoon environment [10] [11] . Quarts grains (in sand size) in the microfacies of this group suggest the shallowness of this environment and its proximity to tidal flat environment.
Facies Belt
C: Shoal environment
This facies belt consists of five microfacies as follow: C 1 : Dolomitized Sandy Brachiopod Algal Crinoid Grainstone microfacies This microfacies contains 20% crinoid with 0.5 mm in size, 15% tubiphytes algae with more than 1 mm in size, about 5% brachiopod fragments with 0.8 mm in size and 15% medium, poorly sorted and rounded quartz with 0.4 mm in size, situated in an area covered by sparry calcite cement. Also, this microfacies has been influenced by dolomitization process (Figure 7(a) ).
C 2 : Sandy Algal Intraclast Pelecypod Crinoid Grainstone This microfacie sconsists of 15% crinoid with 1mm in size, 10% pelecypoda fragments with 0.8 mm in size, 10% intraclast with 0.3 mm in size, 5% Phylloid algae with 0.5 mm in size and 5% poorly sorted and rounded quartz with 0.1 -4 mm in size, situated in an area covered by sparry calcite cement. Also, this microfacies has been influenced by dolomitization process (Figure 7(b) ).
C 3 : Bioclast Bryozoan Grainstone microfacies The most important allochem of this microfacies is 70% 5 mm-sized bryozoan, located in asparry calcite cement matrix. This microfacies includes a little amount of skeletal fragments and phylloid algae as well (Figure  7(c) ). placed in a sparry calcite cement matrix (Figure 7(d) ). C 5 : Sandy Bioclast Algal Packstone/Grainstone microfacies This microfacies is made up of 10% 1.5 mm-sized phylloid, dasycladacea, tubiphytes algae, 5% crinoid with 0.3 mm in size, 2% benthic foraminifera with 0.2 mm in size, 5% tiny fragments of pelecypoda and brachiopod with 0.2 mm in size, 3% pellet with 0.125 mm in size and 5% poorly sorted and rounded quartz, laid in a microspar matrix (Figure 7(e) ).
Interpretation
This facies belt is formed in shoal environment and below the wave effect due to the presence of skeletal fragments such as crinoid, bryozoan and brachiopod and non-skeletal fragments like intraclast as well as lack of intergranular limemud [29] . The presence of fully cement matrix, lack of limemud and size of the grains forming these microfacies indicate the high level of energy during the formation of this microfacies in a shoal environment [30] - [32] . The presence of stenohalins like crinoid and brachiopod in microfacies C 1 , C 2 and C 4 points to association of these microfacies with open marine [33] . In microfacies C 2 the presence of intraclast, coated grains and good sorting is a sign of shoal environment [11] . Skeletal fragments like bryozoan, relating to shoal environment can also be seen in C 3 microfacies [8] [21] [34] . This environment causes a separation between lagoon and open marine environments. The presence of grainstone and good sorting as well as lack of limemud in these microfacies imply the high level of energy there [19] . Lack of micrite is the major cause of high level of energy in these microfacies. Large size of grains and their relative sorting are among other factors determining the high level of energy in these microfacies. In microfacies C 5 , major skeletal components, especially benthic foraminifera and pellet can be found in a micritic and sparite matrix. This microfacies is situated in leeward shoal [8] .
Facies Belt
D: open marine environment
This facies belt is composed of only one microfacies as follow:
Crinoid Wackestone microfacies This microfacies includes 20% 1-mm sized crinoid, located in a micritic matrix. Crinoid fracture in this microfacies suggests carrying from shoal towards open marine environment (Figure 8 ).
Interpretation
The intergranular muddy matrix [35] 
Depositional Environment Model of Sartakht Formation in Bakhshi Section
According to the microscopic and field observations, vertical relationship between microfacies and the comparison made between microfacies of Sartakht formation and current depositional microfacies, the depositional model of Sartakht formation in Bakhshi section is presented in Figure 9 . This model represents the position of the formation of siliciclastic petrofacies and carbonate microfacies of the mentioned facies in tidal flat, lagoon, shoal and open marine environments. Owning to the lack of calciturbidite, slumps, barrier reefs and oncolite as well as presence of gradual facies, this petrofacies and its microfacies are formed in a low-angle homoclinal carbonate-siliciclastic ramp [15] [24] [37] , located in the passive margin in south of Paleotethys Ocean [38] . Investigating the microfacies and depositional environment of Sartakht environment in Bakhshi section indicate that shallow marine environment is observed in Middle Permian, where various microfacies of Sartakht formation are deposited. As can be seen in the proposed model, oxidized sublitharenite petrofaciesis deposited in an oxidized supratidal subenvironment, pointing to their formation in a warm and humid climate. Quartzarenite petrofacies of siliciclastic facies is associated with lower intertidal, indicating the relatively high energy in this environment. Mature quartzarenite petrofacies, moreover, confirms upper flow tidal regimes. Fenestral and Bird'seye fabrics are common in upper intertidal microfacies. Deposits of lagoon environment are laid in a restricted to semi-restricted environment, separated from shoal environment by organisms like bryozoan contributing to the formation of shoal environment. Open marine environment is characterized by the presence of crinoid fragments in a limemud matrix and its thickness is less than other environments.
The Frequency Column of Microscopic Microfacies
These microscopic microfacies consist of orthochem and allochem components, the type of matrix or cement and the type of skeletal and non-skeletal. The frequency percentage of allochem is computed by polarizan microscope and depicted separately for each allochem. It is noteworthy that only two samples of units 1 & 2 are studied due to their lateritic and nonremovable nature (Figure 10 ).
Sequence Stratigraphy of Sartakht Formation in Bakhshi Section
Sequence stratigraphy is a method of classifying and interpreting sedimentary rocks and fossils in terms of variations in the environments [39] . The variation in the weather and sea level can be detected through careful analysis of sequence stratigraphy [40] . According to the literature and various sections of Sartakht formation in Bakhshi section, Kalmard block, a third order, siliciclastic-carbonate depositional sequence, belonging to Middle Permian is identified. All and all, the source of sediment supply is the first factor causing distinction between carbonate and siliciclastic systems [41] .
Depositional Sequence of Sartakht Formation in Bakhshi Section
As a siliciclastic-carbonate sequence, 58.6 m-thick depositional sequence is underlain by Chili formation and overlain by Hermez formation. In this sequence, LST system tract unconformably overlies chili formation. This is a kind of erosional unconformity located between medium, yellow, dolomites of Chili formation and oxidized and lateritic sandstones of Sartakht formation in Bakhshi section. This LST system tract consists of early LST and late LST. Early LST contains thin-to-medium, red, oxidized lateritic sandstones, indicating moving out of water and weathering. These sandstones include oxidized sublitharenite petrofacies and belong to tidal flat environment (Supratidal subenvironment). This siliciclastic petrofacies is deposited in oxidation conditions, pointing to its formation in a warm and humid climate. Finally, these weathered and oxidized sandstones end to tidal flat microfacies (Intertidal subenvironment), relating to Late LST (Figure 10) . Late LST is composed of medium, horizontally stratified sandstones, enjoying quartzarenite petrofacies with progradational stacking pattern. It is possible for this system tract to be formed during a sea level fall. LST system track is 38 m thick in the desert. Overlying LST system tract, TST is identified by layers of dolomitic limestone, interbedded by sandstone and lagoon microfacies (Sandy Dasycladacea Wackestone).
TST This system tract is observable in the desert in terms of medium, gray, horizontally stratified dolomitic limestone, interbedded with layers of 6.6 m-sized, thin to medium, reddish sandstone. This system tract is progradationally followed by maximum flooding surface (MFS), identified by open marine, crinoids wackestone microfacies. This surface, preceded by TST system tract, is characterized by thin-to-medium, light gray, horizontally stratified dolomitic limestone.
HST 
Interpretation of the Depositional Sequence Identified in Sartakht Formation in Bakhshi Section
According to microscopic investigations, field observations and sequence stratigraphy, Sartakht formation involves a third order depositional sequence and a lot of high frequency cycle. This sequence is equivalent to upper parts of subordinate large-scale Absaroka II [42] and is identical to proposed sequences in other parts of the world (asterisk in Figure 12 ). The lower boundary of the depositional sequence of Sartakht formationin Bakhshi section is a type 1 unconformity, overlying the carbonate deposits of Chili formation. These deposits are composed of sandstone and dolomitic limestone, and its MFS is identified by open marine, crionid wackestone microfacies. In Kalmard siliciclastic-carbonate platform, the sedimentary basin reacts more apparently against sealevel fluctuation due to its shallowness. The sandstone at the beginning of the sequence confirms this claim and points to the rapid change in the conditions. Therefore, one can claim that relative sea level fall leads to the formation of SB1 between Chili and Sartakht formations. MFS is usually identified by the presence of crinoids, which in turn are recognized by crinoid wackestone microfacies. One of the consequences of LST system tract Figure 12 . Location of Sartakht formation in Bakhshi section and global-scale subsequences are marked by asterisk (Sloss, 1963) .
in siliciclastic-carbonate systems is the expansion of siliciclastic depositions. Once sea level is lower than the edge of the continental shelf, more siliciclastic materials enter the environment [43] . Regarding the evidence, the sequence model of this formation suggests once the sea water moves forward, carbonate deposits of lagoon, shoal and open marine microfacies overlies the sandstone deposits of tidal flat environment. The rate of sea level fall exceeds the rate of tectonic subsidence in SB1, causing the depositional environment to move out of water.
Conclusions
Having analyzed the facies, depositional environment and sequence stratigraphy of the deposits of Khan Group (Sartakht formation) in Bakhshi section, the researchers came up with the following results: Middle Permian rocks (Kubergandian, Murgabian and Midian stages) are deposited in Kalmard block in informal Sartakht formation and consist of sandstone, limestone and dolomitic limestone. One of the most comprehensive outcrops of Sartakht formation is situated in Bakhshi section and is 58.6 m thick. According to the carbonate composition of the rocks in this formation, accompanied by considerable siliciclastic deposits (sandstone of unite 1 & 2), deposits of this formation are formed in warm and humid climate and close to the siliciclastic deposits supply. Investigating the lithofacies of the depositis of sartakht formation in Bakhshi section resulted in identifying 2 siliciclastic petrofacies and 12 carbonate microfacies. Regarding microscopic and field observations, siliciclastic petrofacies and carbonate microfacies of this section, facing sea from the coast, include: tidal flat environment, lagoon environment, shoal environment and open marine environment. The vertical and lateral changes of microfacies and comparing them with late and early depositional environments indicate that lack of calciturbidite deposits, slumps, barrier reef and oncolite and presence of gradual facies have caused the mentioned deposits to be formed in a low-angle homoclinal ramp, mostly in the inner ramp, located in the passive margin in south of Paleotethys Ocean. According to the microscopic investigations, field observations and sequence stratigraphy, Sartakht formation contains a third order depositional sequence and a lot of high frequency cycle. This sequence is equivalent to upper parts of Middle Absaroka II super sequence and identical to the proposed sequences for other parts of the world. The lower boundary of the depositional sequence of Sartakht formation in Bakhshi section unconformably overlies carbonate deposits of Chili formation and is made up of thin-to-medium, reddish, oxidized and lateritic sandstone. The deposits of this sequence consist of sandstone and dolomitic limestone and its MFS is identified by open marine, crinoid wackestone microfacies. In this sequence, likely sea level fall is the result of global-scale glacial and local tectonic activities (subsidence of basin floor and vertical movement of the existing faults). It is noteworthy that the studied area showed no glacial activities like dropstone, Striation and Diamictite, yet the global sequences are formed as a result of sea level fall on a global scale.
